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Soils of the huniid tropics are known to 
be poor in nutrients and agricultural activities 
over a long period of time is only possible with 
the use of fertilizers. Because of the high 
amount of rainfall nutrient leaching losses are 
a major concem for nutrient management in 
the central Amazon (Cahn et ai., 1993) in 
general in humid tropical ecosystenis. Mixed 
cropping systems of trees with different root 
activity pattems may be able to use applied 
nutrients more efficiently and reduce unpro-
ductive losses through nutrient leaching. 
The study was carried out on a highiy 
weathered and aggregated Xanthic Ferralsol 
with a low cation exchange capacity on the 
terra firme near Manaus (Amazonia-AM). With 
an altitude of 50m above sea level, 2600mm 
annual precipitation and 26° C average tem-
perature the site is situated in the moist tropi-
cal lowland rainforest. Aim of the study was to 
investigate the nitrogen dynamics and the fate 
of applied nitrogen fertilizer in the soii-plant 
system o!' a mixed cropping system consisting 
o!' Bactris gasipaes Kunth. (peachpalm, 
Arecaceae), Theobroma grandi/lorum (Willd. ex 
Spreng.) K. Schum. (cupuaçu, Sterculiaceae), 
Bertholletia excelsa Humb. a Bonpl. (Brazil 
nut, Lecythidaceae) and Bixa oreliana L. 
(annatto, Bixaceae). 
1 5N tracer (10 atom°/o 1 5N enriched 
(NH4) 2SO 4) was applied before the rainy season 
(Januaiy 1999) and its way in the plant-soil 
system was monitored until the end of the 
rainy season (April 1999). Leaves were sampled 
from ali investigated trees 14, 36, 69 and 96 
days after the isotope opplication. Samples o!' 
the total aboveground biomass and the soil 
were taken 2 and 14 weeks after the applica-
tion at 0-10, 10-30, 30-50, 50-80, 80-120, 
120-200cm depth (200-300, 300-400 and  
400-500cm only at 14 weeks). 209 soil were 
extracted with KC1 and analyzed for NH 4 and 
NO 3 . Additionally, the extracts were destilied 
and the N isotope composition was measured 
in the destiliates as weli as in buik soils and 
biomass. 
Large nitrate ieaching was found 
underneatii ali investigated tree species 
(Fig. 1). A total amount of 7.5% of the applied 
IsN was found to be leached under the rooting 
zone (>200cm) fourteen wecks aftcr tbe appli-
cation. Under annatto no signifikant (pc0.05) 
nitrogen ieaching took place, but under 
cupuaçu (1 5.2/o o!' t}ic applied 'N), peac}i-
paim (9.6% o!' thc applied 5N),  and brazil nut 
(4.45% o!' the applied 'N) relevant amounts of 
nitrogen were leac}ied into t}ie subsoil at the 
end o!' the rainy season. Because o!' this nutri-
ent leaching we recomniend a reduced fertiliz-
er amount (from 39.5 1Kg ha -1 to 36.5 1Kg ha - ') 
for t}ie mixed cropping system (7-8 years old). 
After two weeks the trees took up 
neariy 26v/o o!' file apptied 15N  and at t}ie end 
o!' the rainy season the uptake increased to 
47 0/o (Table 1). Annatto and Brazil nut took up 
a signiflcant higher (pc0.05) amount of the 
applied 'N compared to peachpalm and 
cupuaçu two and fourteen weeks after appli-
cation. 
2.5% o!' the applied 'N could not be 
accounted for in the soil or in the aboveground 
biomass two weeks after application. After fur-
ther twelve weeks this amount increased to 
25% (Table 1). This nitrogen was presumably 
lost by denitrification. 
Annat.to, cupuaçu and peachpalm 
seemed to take up more than 90 0/o of the 
incorporated nitrogen fertilizer under their 
own canopy (Fig. 2). However, Brazil nut took 
up more than 70/o o!' the fertilized nitrogen 
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Seção Técnica 1 - Biodiversidade e Processos Funcionais de SAF 
FIG. 1. Dynamics of Nitrat (measured in KCI extracts) iii the sou (0-200cm) 
from the beginning of the rainy season (November 1998) to the end of the rainy 
	
season (April 1999); ns not significant, . 	 signifieant at pc0.05, pc0.001, 
respectively; means and standard errors (n=1 2) 
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froni the fertflized areas under the canopies of 
the neiçjhborinq trees (peachpalrn: 400/o; 
annatto: 25 0/o; cupuaçu: 80/o) two weeks ofthe 
fertilizer application. At the end aí the rainy 
season Brazil nut even took up more than 80 0/o 
from underneath neighborinq trees crops 
(peachpalm: 42 0/o; annatto: 36 0/o; cupuaçu: 
60/o). Furthermore, peachpalrn and Brazil nut 
were better able than the other two trees in 
Teducing nutrient kaching due to their deep 
Toot systeni. They took up nitrogen from the 
subsoil nitrogen po&, which was found under 
aU investigated species as a result of leached 
tilizer. How much of the nitrogen fertilizer 
which still remained in the soU after the rainy 
season would be used by the trees in the long 
term warrants further research. 
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TABLE 1. Recovery of total applied 1 5N in the biornass of T. grandiflorum, B. exce/a, S. gasipaes, 
and S. orei/ana and ir, the air dried soil (0-5m) under these tree species 11 mantEis after the appli-
cation in April 1999: values in one 	 column or row followed by the sarne small ar capital letter, 
respectively, are not significantly different at pc0.05: means and standard errors (n=3) 
Rccovcry P11 of ' 5 N applicd to 
Plant specieS 
T. grandifloruin B. excelsa B.gasipaes 8, orellana total arca 
T. grandijioram 
2.87 a 
±043 0.48 a ±535 0.12 a ±053 0.23 a 	 ±0{)6 3.70 a ±j 
A 13 13 13 A 
B. exce/sa 
1.02h 2.72 b 6.93 b t297 6.09h 	 164 16.76 b 46tI 
A B C C D 
S. gosipaes 0.04 C ±0.03 0.04 C ±o 0I 
3.60 C ±o 54 3.69 a '052 
A A 13 B 
8. ore/lana 
0,44 c 0.55 a ±07 22.17 C 	 ±715 23.16 b ±719 
A A 13 II 
4.38 d 	 3.79 b 	 10.66 hd 	 28,49 c 	 47.32 c 
Sum of plants 	 ±0.36 	 0.60 	 ±2.79 	 10,7 	 9.76 
A 	 A 	 13 	 C 	 A 
Sol! 	 3.10 a 2.97 b 	 14.94(1 	 8.33 b 	 29.34 he 
±5,35 	 1 	 ± 1.91 	 1.96 	 ±06 
(0-5ai) 	 A 	 A 	 B 	 C 	 1) 
7.47 e 	 6.76 d 	 25.59 e 	 36.81 e 	 76.65 d 
Total sum 
	
±025 	 ±025 	 2.4S 	 ±9J5 	 ±971 
A 	 A 	 B 	 13 	 C 
/ 
FIG. 2. Foliar 1 SN dynamies of T. grandifloruni, B. excelsa. B. gasipaes, and B. orei/ana from Novernber 1998 
(before the application of 1 SN enriched (NH4)2SO4) to December 1999. The comparison between the four fertiI 
/ ized tree species over time is given by the srnall letters; values with similar letters are not siqnificantly different 
at p<0.05; ns not significant, 	 , m significant at pc0.05, 0.01, 0.001, respectively; means and standard errors 
(n=3) 
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